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(54) A system and method for charging for vehicle parking 



(57) A system and method for charging for vehicle 
parking is provided. The parking system includes a plu- 
rality of mobile parking units, each of the mobile parking 
units having an unique identification for installation in a 
vehicle and a parking control center for communicating 



with each of the mobile parking units. Each of the mobile 
parking units checks its location whenever the vehicle 
is not moving and if the location coincides with a known 
parking area, a charge for parking is activated until the 
vehicle resumes traveling. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to vehicle park- 
ing, and specifically to cash less parking and automat.c 
parking toll collection. 



BACKGROUND OF THE INVENTION 

[0002] There are numerous systems used today for 
controlling and charging for parking. 
[0003] Examples of parking control systems include 
parking meters adjacent parking bays squiring the in- 
sertion of coins as payment for spec.fic parking periods, 
and centralized parking machines in which money ,s in- 
serted and a ticket printed out by the park.ng mach ne 
for ,he period of time paid for. Alternatively preprinted 
rickets or parking cards can be bought which the driver 
uses to indicate the date and time parking 
or the parking period. These cards are usually displayed 
° he car wfndow so that it can be seen by a park.ng 
nspector. Such tickets are usually limited for a specific 
number of minutes, such as 60 minutes. In certain loca- 
tions, it may also be possible to use several tickets to 
nark for a longer period. 

m004] Off-street parking generally requires payment 
o be made on entry or exit of a parking lot e.ther auto- 
matically monitored or manually supervised. Generally, 
off-street parking in private parking lots ,s supervised. 
fOOOS] One of the main problems associated with paid 
parking is the abuse of the various systems by averting 
payment either by non-payment of parking for a longer 
period of time than paid for, thereby depriv.ng the mu- 
nicipal authority responsible for town park.ng from rev- 
enue One common system for monitonng park.ng s to 
use inspectors who are authorized to issue park.ng tick- 
ets or fines for non-compliance with parking regulars 
^nd other abases of the^stem-T^se-ohnsp^tors 
7s expensive and though parking fines may be .ssued, 
There's no guarantee that they will be paid, thus rear- 
ing additional resources for collection of the fines _ 
rOOOOl The use of meters has a number of d.sadvan- 
ages They are costly to manufacture and requ.re .in- 
stallation into the pavement next to each park.ng space. 
They break down, can be broken into and the money 
accumulated stolen. Moreover it needs a special expen- 
sive and in some locations it is also dangerous to col ect 
cash from each meter and carry it all over the c.ty. From 
the driver's point of view, the main disadvantage of the 
parking meter is that he needs to have small change 
and if he leaves the parking space before the end of the 
time paid for he has overpaid for the actual time use<± 
On the other hand, if he is late return.ng to h.s car, he .s 
endanger of being fined. oh 
rOOOTl The centralized parking mach.ne has the ad- 
vantage of saving multiple meters, by using one park.ng 
machfne for one parking lot. However, it also suffers 



from the other disadvantages of the ind.vidual park ng 
meTer such as being vulnerable to break .n. As in the 
case of parking meters, there is also the problem o, un- 

s foOoTT^pSrinted parking tickets is no doubt the 
ett costly to the proprietor of the parking lots, mostly 
munic pa authorities, as it does not need any expensive 
instruction work. As in the other systems descr.bed 
arovethereisalsotheproblemofunderorover.pay.ng. 

W rOOOOl The proprietor of the parking lot, requiring the 
Towner to voluntarily purchase a ticket, can lose mon- 
ey in cases where drivers park and take the r.sk of get- 
ting a ticket and do not pay the park.ng toll. 

SUMMARY OF THE PRESENT INVENTION 



[0010] It is an object of the present invent.on to pro- 
vide an improved system for vehicle park.ng charges 
20 wNch overcomes the limitations and disadvantages of 

Pi]" ft aTurther object of the present invention to 
prov de a system which is automatic and accurately 
records the exact time parked and charges accordingly. 
2 s There is therefore provided, in accordance w.th a pre- 
ferred embodiment of the present invention a mobile 
pa Sg unit and a parking system which includes a , plu- 
rality of mobile parking units, each of the mobile park.ng 
uni s having an unique identification for installat.on in a 
so fc-e and'a parking control center for c^mun^g 
with each of the mobile parking units^ Each; of the mobile 
narking units checks its location whenever the vehicle 
is not moving and if the location coincides with a known 
parking area a charge for parking is activated until the 
35 vehicle resumes traveling. nroferre d 
[0012] Furthermore, in accordance w.th a preferred 
embodiment of the present invention, each of the mobile 
parking units includes a vehicle location dev.ee for de- 
_ - - termin?ng-the geographic locaUon.and speed 
40 the mobile parking unit, a transceiver connected to a 
modTm for communicating with the mobile park.ng 
unTs and a computer unit for coupling to the vehicle lo- 
cation device and the transceiver. 
[0013] in an alternative embodiment, in accordance 
4S with a preferred embodiment of the present invention, 
rach of the mobile parking units includes a vehicle lo- 
cation device for determining the geograph.c location 
and speed of each of the mobile parking units, a com- 
puter unit for coupling to the vehicle locat.on dev.ee and 
so a smart card reader coupled to the centra, processes 
[0014] Furthermore, in accordance w.th a preferred 
Snboimam of the present invention, 
includes a central processor and a smart card reader 
coupled to the central processor. 
55 mOIS] Furthermore, in accordance with a preferred 
ImboLentofthepresentinvention, each ofthe mob.le 
parking units includes an electronic map database con 
Sning at least the geographic location of park.ng spac- 
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es in at least one specific region of operation., a Geo- 
graphic Information System (GIS) interpreter for inter- 
preting the data within the electronic map database and 
means for calculating the cost of parking. The electronic 
map database contains data associated with each of the 
parking spaces. 

[0016] Furthermore, in accordance with a preferred 
embodiment of the present invention, the cost of parking 
is determined by the calculating means in accordance 
with the geographic location of each of the mobile park- 
ing units and the time it is immobile. 
[0017] Furthermore : in accordance with a preferred 
embodiment of the present invention, each of the mobile 
parking units further includes input and output channels 
connected to at least one of a group of control elements 
including the vehicle ignition switch, the vehicle doors 
and volume (space) sensor. In addition, each of the mo- 
bile parking units further includes an indication unit for 
displaying an indication that parking is being charged 
for. The mobile parking unit includes a non-volatile 
memory unit for storing a prepaid monetary value for 
parking. 

[0018] Furthermore, in accordance with a preferred 
embodiment of the present invention, the vehicle loca- 
tion device includes a Global Positioning System (GPS) 
receiver having an antenna coupled thereto. 
[0019] Furthermore, in accordance with a preferred 
embodiment of the present invention, the computer unit 
further includes input/output (I/O) channels coupled to 
the central processor, the input/output (I/O) channels 
having at least one sensing elements connected there- 
to. The sensing elements comprise at least one of a 
group of sensors connected to the vehicle ignition 
switch, the vehicle doors and the internal volume of the 
vehicle. 

[0020] Furthermore, in accordance with a preferred 
embodiment of the present invention, the control center 
includes a control computer and a transceiver coupled 
to a modem, which is coupled to the control computer. 
[0021] In addition, in accordance with a preferred em- 
bodiment of the present invention, the control center fur- 
ther includes an electronic map database containing at 
least the geographic location of parking spaces in at 
least one specific region of operation, a Geographic In- 
formation System (GIS) interpreter for interpreting the 
data within the electronic map database and a means 
for calculating the cost of parking. 
[0022] Additionally, there is provided, in accordance 
with a preferred embodiment of the present invention, a 
method for charging for vehicle parking which includes 
the steps of: 

recording the time and location whenever the vehi- 
cle is immobile; and 

if the location coincides with a known parking area, 
calculating the parking charges for the total period 
of time the vehicle remains immobile. 



[0023] Furthermore, in accordance with a preferred 
embodiment of the present invention, the method further 
includes the step of displaying an indication that parking 
is being charged for. The method also includes the step 
5 of identifying the geographic location and speed of the 
vehicle. 

[0024] Furthermore, in accordance with a preferred 
embodiment of the present invention, the method further 
includes the step of using a vehicle location device in- 
fo stalled in the vehicle for determining the geographic lo- 
cation and speed of each of the vehicles. 
[0025] Furthermore, in accordance with a preferred 
embodiment of the present invention, the step of record- 
ing the time of the vehicle's immobility further includes 
is at least one of the steps of: 

recording the time the vehicle's ignition is switched 
off: 

recording the time the vehicle's doors are opened 
20 and closed: and 

recording the time the volume within the vehicle is 
disturbed. 

[0026] Furthermore, in accordance with a preferred 
25 embodiment of the present invention, the step of calcu- 
lating includes the step of: 

comparing the geographic location with an electron- 
ic map database containing the location of parking 
30 spaces in the region of operation: and 

calculating the cost of parking for the geographic 
location according to the cost of parking per unit of 
the immobile time for the parking space. 

35 [0027] The calculating step is performed by the mo- 
bile parking unit. The calculating step further includes 
the step of the mobile parking unit communicating the 
calculated charges to a remote control center. Alterna- 
tively, the calculating step further includes the step of 

40 the mobile parking unit communicating the location of 
the vehicle to the remote control center. 
[0028] In another alternative embodiment, the calcu- 
lating step further includes the steps of: 

•*$ the mobile parking unit communicating the parking 
time and the location of the vehicle to the remote 
control center charges: and 

the remote control center calculates the parking 
charges. 

50 

[0029] In another alternative embodiment, the calcu- 
lating step further includes the steps of: 

the mobile parking unit communicating the parking 
55 time to the control center: and 

the control center comparing the geographic loca- 
tion with an electronic map database containing the 
location of parking spaces in the region of opera - 



3 



\ 



EP 0 952 557 A2 



10 



tion: and 

the control center calculating the cost of parking for 
the geographic location according to the cost of 
parking per unit of the immobile time for the parking 
space. 

[0030] The remote control center bills the vehicle 
owner for the calculated parking charges. 
r0031] Furthermore, in accordance with a preferred 
embodiment of the present invention, the method in- 
cludes the step of the control center transmitting the pre- 
paid monetary value to the non-volatile memory unit of 

the mobile parking unit. rafCkrrar , 
r0032] Furthermore, in accordance with a preferred 
embodiment of the present invention, the mobile parking 
unit includes a card reader and a keyboard and .nc udes 
the step of the vehicle owner using a credit or debit card 
in the card reader and entering the prepaid monetary 
value to be entered into the non-volatile memory unit by 
means of the keyboard. 

r00331 Furthermore, in accordance with a preferred 
embodiment of the present invention, the methodfurther 
includes the step of transferring the electronic map da- 
tabase to the mobile parking unit by any of a group of 
removable media including floppy disk, a PCMCIA card, 
CD-ROM and DVD-ROM. Alternatively, the control cent- 
er transmitting the electronic map database to the mo- 
bile parking unit. 

r00341 Furthermore, in accordance with a preferred 
embodiment of the present invention, the transmission 
includes the step of the vehicle user requesting the 
transmission or the mobile parking unit requests the 
transmission whenever the vehicle is immobile and is 
located within a region for which a map database is not 
stored. 

BRIEF DESCRIPTION OF THE DRAWINGS 

. -f0635]- The-^resent invention-will-be-under-stood-and 
appreciated more fully from the following detailed de- 
scription taken in conjunction with the drawings in which: 

Fig 1 is a schematic illustration of the parking sys- 
tem, constructed and operative in accordance with 
an embodiment of the present invention: 
Fig 2 is a high level block diagram illustration of the 
components of the mobile parking unit of the system 

Fig F 3 which is a high level block diagram illustration 
of the components of computer processing unit of 
the mobile parking unit of Fig. 2: 
Fig. 4 is a schematic representation of a parking ar- 
ea: and 

Fig 5 which is a high level block diagram illustration 
of parking control center of the system of Fig. 1 
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r00361 Reference is now made to Fig. 1 which is a 
schematic illustration of the system for charg.ng for 
parking, generally indicated 10, constructed and opera- 
tive in accordance with an embodiment of the present 

invention. . 
r 0 0371 Parking charging system 1 0 comprises a plu- 
rality of mobile parking units 12, each of which is in- 
stalled in a vehicle and a parking control center 14 for 
communicating with each mobile parking untt 1 2. Each 
mobile parking unit 12, which is assigned an unique 
identification number, checks its location whenever the 
vehicle is not moving and if the location coincides with 
a known parking area, charging for parking is ; abated 
The parking charge is terminated when the vehicle 
resumes traveling. As will be described here, nbelow, the 
activation and termination of the parking charge may be 
initiated either by the parking control center 14 or by the 
mobile parking unit 12 itself. 

ro038] In an alternative embodiment, the mob.le park- 
ing unit 12 can be used as a stand alone independent 

[0039] Reference is now made to Fig. 2, which is a 
hiqh level block diagram illustration of the components 
of mobile parking unit 12. Mobile parking unit 12 com- 
prises a computer 16 coupled to a vehicle location de- 
vice 18 such as a Global Positioning System (GPS) re- 
ceiver, and a transceiver 20 connected to a modem 22 
(which is coupled to computer 16). In addition, mobile 
parking unit 1 2 further comprises an electronic map da- 
tabase 24, a. Geographic Information System (O S) in- 
terpreter 26 and a means for calculating the cost of park- 
ing 28 all of which are coupled to computer 16, which 
may be any suitable computer PC or micro-computer 
known in the art. A radio antenna 29 is connected to 
transceiver 20. 

r00401 A Geographic Information System (GIS) gen- 
irally-Comprjses_apluralityof dalakases^such as elec : _ 
" tronic map database 24 containing latitude and longi- 
tude information for every street, highway and intersec- 
tion within the operational area. The electronic map da- 
tabase 24 can also contain any other data such as the 
location of parking spaces within an area and the cost 
parameters for each parking space, for examp e. 
r0041l The Geographic Information System (GIS) in- 
terpreter 26 compares the vehicle location data received 
by the vehicle location device 18 with information stored 
in the electronic map database 24 to determine, for ex- 
ample, the vehicle location with respect to the maps in 
the database 24. 

(00421 Mobile parking unit 1 2 further comprises input 
and output channels, generally designated 30 which 
can be connected to control elements of the vehicle 31 
such as the ignition switch 32, the vehicle doors 34, vol- 
ume (space) sensor 36, or any other suitable sensing 
device 

[0043] The mobile parking unit 12 is installed in the 
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vehicle so that its display unit 44 (see Fig. 3) is visible 
for inspection from outside. At installation a unique iden- 
tification number, such as the vehicle license plate 
number for example, is assigned to the mobile parking 
unit 12 and stored in the non-volatile memory unit 38. 
[0044] Reference is now also made to Fig. 3 which is 
a high level block diagram illustration of the components 
of computer 16. Preferably computer 16 comprises a 
central processor 35 and other standard components for 
making the computer more versatile, such as non-vola- 
tile memory 38, memory storage devices 40, such as a 
hard disk drive, solid state disk, and/or CD-ROM drive 
42, a display unit 44, a keyboard/ control panel 46. 
[0045] Optionally, computer 16 further comprises a 
card reader 48 and/or other hardware apparatus, com- 
mercially available including a voice synthesizer 50 and 
speaker 52, and voice recognizer 54 with a microphone 
56 for vocal interaction with the mobile parking unit 12. 
[0046] Furthermore, computer 16 may comprise ad- 
ditional input/output devices 58, such as floppy disk 
drive and PCMCIA drive, known in the art. 
[0047] Power is provided to mobile parking unit 1 2 by 
any suitable means such as the vehicle battery or a ded- 
icated rechargeable battery 60. A power delay unit 62 
can also be coupled to computer 16 of mobile parking 
unit 12. 

[0048] The vehicle location device 1 8 can be any suit- 
able Global Positioning System (GPS) device, known in 
the art such as the commercially available ACE GPS 
Module, manufactured by Trimble Navigation of Califor- 
nia, USA, or alternatively any other vehicle locating de- 
vice or system which provides the vehicle location within 
an acceptable accuracy. For the purposes of example 
only, and without limiting the invention in any way, ref- 
erence is made to a GPS system. 
[0049] Signals from the GPS satellite constellation 
are received by the GPS receiver 18 via GPS antenna 
29. GPS receiver 18 calculates the geographic location 
providing a latitude, longitude and optionally elevation 
of its location, speed, heading and accurate time. Since 
GPS receiver 1 8 forms an integral part of mobile parking 
unit 12 and as the mobile parking unit 12 is installed in 
a vehicle 31 , the position, speed and heading of the GPS 
receiver refer to the position, speed and heading of the 
vehicle. 

[0050] To obtain a higher positioning accuracy, the 
GPS differential correction feature (known in the art), 
which is based on available differential correction refer- 
ence stations which broadcast differential correction da- 
ta, can be used. In some countries such as the USA, 
differential correction data is available from government 
agencies, and/or private companies. If differential cor- 
rection data is not available, reference stations can be 
added to the system, as necessary. The Differential 
GPS (DGPS) reference station broadcasts location cor- 
rection data which can be computed together with the 
location signal obtained by the GPS receiver to provide 
a more accurate (corrected) location. 



[0051] The electronic map database inter alia in- 
cludes geographic map data, the geographic location of 
each parking space in at least one specific region of op- 
eration, such as, a town, city, country or state, and at- 

s tributes associated with each parking space, such as the 
cost of parking per unit of time, the hours, time, days (in 
the year) that parking is free, for example. 
[0052] The central processor 35 of the computer 16 
through the input and output (I/O) channels 30 senses 

10 the status of any of the elements connected thereto in- 
cluding at least the ignition switch 32, and optionally also 
the doors 34 (whether open or closed) and the volume 
sensor 36 (that is, whether any one is inside the vehicle), 
for increased reliability, if required. If the ignition switch 

is is off, (and the doors were opened and closed and/or 
the volume sensor indicates that there is no one in the 
vehicle), the speed of the GPS receiver 18 (of the vehi- 
cle) is checked. If it is zero, or within the pre-determined 
range parameters of the GPS receiver 18, the central 

20 processor 35 (of the mobile parking unit 12) concludes 
that the vehicle is not moving and activates the GIS in- 
terpreter 26. 

[0053] Alternatively, if the speed of the GPS receiver 
18 (of the vehicle) is found to be zero, a check of the 

25 other components (ignition switch is off, doors are 
opened or closed and/or the volume sensor) is made to 
see whether the GIS interpreter should be activated. 
[0054] Alternatively if the speed of the GPS receiver 
1 8 of the vehicle is found to be zero for a certain of pre- 

30 determined time e.g. 10 minutes, the GIS interpreter is 
activated. 

[0055] Referring now to Fig. 4, which is a schematic 
representation of a parking area, generally designated 
90, having a plurality of parking spaces 92. The location 

35 of a parking space 92 can be defined as the latitude, 
longitude and optionally elevation of the center point of 
the parking space, referenced by star 94, or alternative- 
ly, as the set of latitudes, longitudes and optionally ele- 
vations, of the perimeter of the parking space, indicated 

40 by lines 96, or alternatively, as the perimeter of a section 
of the parking lot, delineated by lines 98. 
[0056] It will be appreciated by persons skilled in the 
art that the parking location is not limited to the examples 
given but may be defined by any other known method 

45 for describing a geographic location or a geographic ar- 
ea or a space digitally. 

[0057] The database 24 of the Geographic Informa- 
tion System (GIS) comprises databases containing lat- 
itude and longitude information for every street, highway 

50 and intersection within the operational area. In addition, 
database 24 contains location of parking areas 90 within 
the operational area together with parameters associat- 
ed with the parking spaces 92, including information re- 
lated to the applicable charges for the parking spaces 

55 92 at different periods. 

[0058] The Geographic Information System (GIS) in- 
terpreter 26 compares the vehicle location as deter- 
mined by the vehicle location device 1 8, with all the ptu- 
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rality of parking spaces 92 of the parking areas 90 stored 
in the electronic map database 24. If a match is found, 
that is the vehicle location coincides with a parking 
space location within an acceptable accuracy of the ve- 
hicle location device 18, the mobile parking unit 12 con- 
cludes that the vehicle is parked in a defined parking 
space. If the specific parking space is defined as a 
chargeable space, then the parking charging system is 
activated. 

[0059] The mobile parking unit 1 2 registers the time, 
(the start of parking) and displays it on the display unit 
44 or otherwise indicates that parking is being charged 
for Display unit 44 may be any suitable unit including 
but not limited to a display screen or a flashing LED in- 
dicator, for example, signaling that the mobile parking 
unit 12 is charging the driver for parking. The display 
unit 44 is used to enable a parking inspector to check 
parking violations. 

[0060] When the driver returns to the car, the sensors 
connected to the control elements (such as opening the 
doors 34. switching on the ignition 32) of the vehicle 31 
attached to input and output channels 30, activate the 
mobile parking unit 12 to register the time as the "end 
parking" time. As a further validation, a check is also 
made that the vehicle actually moves away from the 
parking space by using the vehicle location device 1 8 to 
check that the speed of the vehicle is greater than a pre- 
determined value, for example, 5 miles an hour and that 
the vehicle location has changed and no longer matches 
that of the parking space where it was parked. When 
these conditions occur, the registered time is considered 
as the "end parking" time. 

[0061] If the latter criteria are met, the parking charg- 
ing means 28 calculates the total parking time by sub- 
tracting the end time from the beginning time and 
"charges" for the time the vehicle was parked in accord- 
ance with the corresponding parking charges stored in 
database 24 for that particular space at that particular 

time— ' : ' ,77 . 

[0062] In an alternative embodiment, the mobile park- 
ing unit 1 2 may be activated manually to start and end 
the parking time for charging. In this mode, specific keys 
of the keyboard/control panel 46 are programmed as 
"begin parking" and "end parking" keys. The vehicle 
driver utilizes these keys to indicate the beginning and 
termination of parking. The mobile parking unit 12 cal- 
culates the total parking time as described hereinabove. 
[0063] Reference is now made to Fig. 5 which is a high 
level block diagram illustration of parking control center 
14 Parking control center 14 comprises a control com- 
puter 70. such as a PC computer, a transceiver 72 cou- 
pled to a modem 74 (which is coupled to control com- 
puter 70) and an input/output device 76. A radio antenna 
75 is connected to transceiver 72, 
[0064] In addition, control computer 70, which may be 
any suitable computer known in the art, comprises an 
electronic map database 78, which is similar to electron- 
ic maps database 24 described in hereinabove with ref- 



erence to fig. 2. a Geographic Information System (GIS) 
interpreter 80 and a means for calculating the cost of 
parking 82, similar to GIS interpreter 26 and parking cal- 
culator 28 (of Fig. 2). 
s [0065] There are several alternative methods ot cal- 
culating and charging for parking time, which will now 
be described: 



Method 1 



[0066] Using transceiver 20, the mobile parking unit 
1 2 transmits the calculated parking time and the location 
of the parking space to the parking control center 14 
which then calculates the total cost of the parking, using 
is its parking calculator 82 (Fig.5) to calculate the cost 
based on the particular parking space charges and other 
attributes and bill the driver. 

[00671 The location can be reported in a number of 
ways as the specific parking space within a specific 
20 parking lot (see Fig.4), with its full address, or as the 
geographic location only, (that is, the latitude and longi- 
tude and optionally the elevation) or as a predefined 
unique code assigned to this specific parking space. In 
this case, the parking control center 14, based on its 
25 map database 78 identifies the specific parking space 
and the parking rate from the received location and cal- 
culates the charges. An alternative form of reporting lo- 
cation is by reporting only the place name, or the zip 
code, or the town, or the city, or the state name. 

30 

Method 2 



7JJ 



[0068] The mobile parking unit 1 2 itself calculates the 
parking charges using its built-in parking calculator 2a 
35 Then via transceiver 20, the mobile parking unit 1 2 
transmits the calculated charges and a place name only, 
that is, region name, zip code, town name, c.ty name, 
state name to the parking control center 1 4. The parking 

control center. J4_can then.billjhe driver, say, once_a 

40 month. Alternatively, the driver pays a specific amount 
in advance on account to be deducted from charges re- 
ported. 

[0069] At a minimum, the place name needs to be re- 
ported for proper distribution of the collected parking 
45 charges to the different proprietors, or authorities. In this 
way. there is a minimum violation of privacy, since only 
towns, and non-exact locations are reported. 



EJU! 



Method 3 



so 



[0070] The mobile parking unit 1 2 itself calculates the 
parking charges using its built-in parking calculator 28. 
Then via transceiver 20, the mobile parking unit 1 2 only 
transmits the calculated charges to the parking control 
55 center 14. which then bills the driver as described here- 
inabove. This charging method has the added advan- 
tage of total non-violation of privacy, since the mobile 
parking unit 1 2 does not reports the location of the park- 
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ing space and the driver movements and parking loca- 
tions cannot be traced. 

Method 4 

[0071 ] The mobile parking unit 1 2 is loaded with a pre- 
paid amount of money, which is stored in the non-volatile 
memory unit 38. Each time a parking charge is incurred 
and calculated., as described hereinabove, the mobile 
parking unit 12 deducts the charged amount from the 
prepaid amount until all of it is used up or alternatively, 
a preset minimum level remains. In this method, the mo- 
bile parking unit 1 2 informs the driver through the display 
44 of the state of his account. The driver can add to the 
prepaid amount at any time. If ; however the mobile unit 
is not replenished with additional prepaid amount and 
the remaining prepaid amount is reduced to the preset 
minimum, it will not activate the display while parking 
and the driver will be violating parking if parked in a 
charged parking space. 

[0072] The loading of the prepayment to the mobile 
unit may be carried out as follows: 
[0073] The driver pays the parking lot proprietor rel- 
evant authorities or parking control center 14, a prepaid 
amount directly or indirectly. If paid directly, the parking 
control center 14, knowing the driver's identification No., 
can transmit the prepaid amount directly to the driver's 
mobile parking unit 1 2, which then stores the transmitted 
amount in its memory unit 38. 

[0074] In an alternative embodiment, the driver can 
use a credit card, or other smart card, for charging his 
account by inserting the credit card into the card reader 
48 and using the keyboard 46 to key in his credit card 
PIN (Personal identification Number) and the amount he 
wishes to prepay. The mobile parking unit 1 2 then trans- 
mits the entered amount together with the driver unit's 
identification No. and the driver's credit card information 
to the parking control center 14. The parking control 
center 14 receives the data, stores it in its files and 
charges the driver account through the credit card com- 
pany. 

Method 5 

[0075] This method is similar to method 4 except that 
the mobile parking unit 12 is autonomous. The prepaid 
amount charged with a credit card is verified directly with 
the credit card company and not through the parking 
control center 1 4. Upon insertion of the credit card to the 
card reader 48, the PIN (Personal Identification 
Number) and the amount to be prepaid using the key- 
board 46, the mobile parking unit transmits the data to- 
gether with the mobile parking unit 12 identification 
number, using transceiver 20, directly to the credit card 
company for credit approval of the prepaid amount as 
is commonly done commercially. If approved the mobile 
parking unit stores it in its memory as a prepaid amount. 
In this method the mobile parking unit is operated au- 



tonomously without the parking control center 14. 
[0076] The credit card company charges the driver 
and transfers the payment to the parking authorities. 

5 Method 6 

[0077] This method is similar to method 4 except that 
the loading of the prepaid amount is done manually us- 
ing a parking debit card which can be purchased from 
10 the proprietor of the parking space or the authorities. 
The purchased debit card is inserted into the card reader 
48, which reads the amount stored on the debit card and 
stores that amount as a prepayment amount in the mo- 
bile parking unit's memory. In addition the mobile park- 
's ing unit 12 after reading the amount of the debit card, 
stores it in its memory and deducts the equivalent 
amount from the debit card. 

[0078] In the latter method (Method 6), mobile parking 
unit 12 can be operated independently without the con- 
20 trol center 14 and without a transceiver 20. Privacy is 
fully protected. 

Method 7 

25 [0079] In an alternative method, the mobile unit 12 
does not check the matching of the vehicle location with 
known parking space and does not calculate the parking 
time or the parking charges. All calculations are per- 
formed by the control center 1 4. The mobile unit 1 2 only 

30 checks if the vehicle stops. If it stops in the same loca- 
tion, or alternatively is stationary for a certain minimum 
time period, say, 5-10 minutes with the ignition off, the 
mobile unit 12 transmit its location and the time to the 
control center 14. The control center 14 then checks if 

35 the vehicle location matches any of the parking spaces 
and performs all the calculation described above. If the 
location does not match a parking space, then no charg- 
es are made. When the vehicle moves as described 
above, the mobile unit 12 again reports the time to the 

40 control center 1 4. If the location previously reported was 
a parking space the control center calculates the charg- 
es and bills the driver. 

Method 8 

45 

[0080] This method is similar to any of the methods 
described above where prepayment is done by either a 
credit card or a debit card, except that the mobile unit 
1 2 stores multiple prepayment amounts. Each such pre- 

50 payment is related to a specific place, such as a town, 
city, county which has one common parking authority for 
collecting the parking charges in that specific place. If a 
credit card is used, the driver inserts it into the card read- 
er 48 and using the keyboard 46 enters the place name 

55 which is then transmitted together with the other data 
inserted, as described in method 5 above, to the parking 
control center or the credit card company, depending on 
the method used. The control center (or the credit card 
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company) disseminates the parking prepayments to 
each place authorities accordingly. The mobile parking 
unit or the parking control center, depending on the 
method used, knowing the place / location of the parking 
space in which the vehicle is parked charges the appro- 
priate prepayment of that place. 

[0081] If a debit card is used, it will also include, in its 
stored data, the place name where it can be used. Mul- 
tiple debit cards can be purchased, one for each place, 
and be inserted to the mobile parking unit 12 using the 
card reader 48. The mobile parking unit 12 then stores 
all prepayments with their corresponding place name for 
appropriate charging as with the credit card multiple pre- 
payments described above. 

[0082] In all methods described hereinabove, the 
electronic map database 28 can be transferred to the 
mobile parking unit 12 by conventional means, such as 
a floppy disk, a PCMCIA card, a CD-ROM or other re- 
movable media for reading by the corresponding input 
device 58 of the mobile parking unit 12. 
[0083] Alternatively, the electronic map database 28 
can be transferred to the mobile parking unit 1 2 by wire- 
less communication from the parking control center 14. 
The parking control center 1 4 transmits, on request, the 
relevant data base to the mobile parking unit 12 
which'receives the data and stores it in its memory stor- 
age unit 40. The request can be activated manually by 
the driver or automatically by the mobile parking unit 1 2. 
[0084] When a driver is driving from one city to the 
other or from one state/country to the other and he does 
not have the corresponding electronic map database, 
he can either purchase it on a removable media as de- 
scribed above and download it to the mobile parking unit 
1 2 or request that it be transmitted to his mobile parking 
unit 12 from the parking control center 14. A manual re- 
quest can be executed by activating a "request to down- 
load electronic map database" key on the control panel 
46. Activating this key generates the transmission of the 
vehicle mobile-unit identificatkM^-and-tne- vehicle loca- 
tion. The parking control center 14 receiving the mes- 
sage verifies the vehicle identification, checks the loca- 
tion of the vehicle and transmits back to it the electronic 
map data base of that area. 

[0085] The automatic request which is generated au- 
tomatically by the mobile parking unit 12 is carried out 
as follows: 

[0086] Since, the mobile parking unit 1 2 knows the ve- 
hicle location at all times, it can intermittently check its 
location versus the electronic map database stored in 
memory, to determine whether or not it is within the map 
database coverage. If not it can generate a request for 
a new map database. 

[0087] However, since a vehicle might cross regions 
in which it does not have any intention of parking in, the 
mobile parking unit 12 only generates a request for 
downloading a new map database when the vehicle is 
parked. In the process of searching for a match between 
the vehicle location and a chargeable parking space, the 



GIS software first checks if the vehicle location is at all 
within the area covered by the stored electronic map da- 
tabase 24. If it is, it starts searching for a match. If not, 
the mobile parking unit 1 2 generates a request for a map 
s database of that area by transmitting a request message 
with its identification No., and its location to the parking 
control center 14. The parking control center 14 upon 
receiving the requested message, verifies the vehicle 
identification and if valid checks the location of the ve- 
to hide and transmits back to it the electronic map data 
base covering the vehicle location area. The mobile 
parking unit 12 receiving the transmitted map database 
stores it in memory unit 40. The reported location can 
be the actual location or where privacy protection is im- 
is portant, other minimalist data which can indicate the lo- 
cation such as the zip code or place name, as described 
above. 

[0088] To enable continuous operation of the mobile 
unit while parking and with ignition switch off, the mobile 
parking unit 12 must be continuously connected to a 
power source 60. Alternative power sources 60 include 
direct connection to the vehicle battery, an independent 
rechargeable battery installed in the mobile parking unit 
or a power delay unit 62 which is a power delay timer 
installed between the mobile parking unit 12 and the ig- 
nition key 32. Power delay timers are standard compo- 
nents available in the market. They are available for dif- 
ferent range of delay times up to tens of hours. The pow- 
er delay unit maintains power to the mobile unit for as 
30 many hours as the timer was set for starting from the 
time the ignition switch is switched off, 
[0089] It will be further appreciated by persons skilled 
in the art that the present invention is not limited to what 
has been particularly shown and described herein- 
35 above. Rather the scope of the present invention is de- 
fined only by the claims which follow: 
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25 
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Claims— 



40 



1 . A system for charging for vehicle parking, compris- 
ing: 

a plurality of mobile parking units, each of said 
45 plurality of mobile parking units installed in a ve- 

hicle and having an unique identification: and 
a parking control center for communicating with 
each of said mobile parking units, 
wherein each of said plurality of mobile parking 
so units, checks its location whenever the vehicle 

is not moving and if the location coincides with 
a known parking area, charging for parking is 
activated until the vehicle resumes traveling. 

55 2. A system according to claim 1 , 

wherein each of said plurality of mobile parking 
units comprises: 
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a vehicle location device for determining the ge- 
ographic location and speed of each of said plu- 
rality of mobile parking units: 
a transceiver connected to a modem, for com- 
municating with said parking control center: s 
and 

a computer unit for coupling to said vehicle lo- 
cation device and said transceiver, or 

wherein each of said plurality of mobile parking 10 
units comprises: 

a vehicle location device for determining the ge- 
ographic location and speed of each of said plu- 
rality of mobile parking units: '5 
a computer unit for coupling to said vehicle lo- 
cation device; and 

a smart card reader coupled to said central 
processor and/or 

20 

wherein each of said plurality of mobile parking 
units further comprises: 

an electronic map database containing at least 
the geographic location of parking spaces in at 25 
least one specific region of operation: 
a Geographic Information System (GIS) inter- 
preter for interpreting the data within said elec- 
tronic map database: and 

a means for calculating the cost of parking, and/ 20 
or 



playing an indication that parking is being charged 
for, and/or 

wherein said vehicle location device comprises a 
Global Positioning System (GPS) receiver having 
an antenna coupled thereto, and/or wherein said 
parking control center further comprises: 

an electronic map database containing at least 
the geographic location of parking spaces in at 
least one specific region of operation: 
a Geographic Information System (GIS) inter- 
preter for interpreting the data within said elec- 
tronic map database; and 
a means for calculating the cost of parking. 

4. A system according to claim 3, 

wherein said cost of parking is determined by 
said calculating means in accordance with said 
geographic location of each of said plurality of 
mobile parking units and the time for which 
each of said plurality of mobile parking units is 
immobile, and/or 

wherein said computer unit further comprises 
input/output (I/O) channels coupled to said cen- 
tral processor, said output (I/O) channels hav- 
ing at least one sensing elements connected 
thereto, and/or 

wherein said electronic map database further 
containing data associated with each of said 
parking spaces. 



wherein said parking control center comprises: 
a control computer; and 

a transceiver coupled to a modem which is cou- 
pled to said control computer. 



5. A system according to claim 4, wherein said at least 
one sensing elements comprise at least one of a 
35 group of sensors connected to the vehicle ignition 

switch, the vehicle doors and the internal volume of 
the vehicle. 



A system according to claim 2, 
wherein said computer unit comprises: 



40 



A method for charging for vehicle parking compris- 
ing the steps of: 



a central processor: and 

a smart card reader coupled to said central 
processor, and/or 

45 

wherein said electronic map database further con- 
taining data associated with each of said parking 
spaces, and/or 

wherein each of said plurality of mobile parking 
units further comprises: so 

input and output channels connected to at least 
one of a group of control elements including the 
vehicle ignition switch; the vehicle doors and 
volume (space) sensor, and/or 55 

wherein each of said plurality of mobile parking 
units further comprises an indication unit for dis- 



recording the time and location whenever the 
vehicle is immobile: 

and if the location coincides with a known park- 
ing area, calculating the parking charges for the 
total period of time said vehicle remains immo- 
bile. 

7. A method according to claim 6 

and further comprising the step of displaying an in- 
dication that parking is being charged for, and/or 
further comprising the step of identifying the geo- 
graphic location and speed of said vehicle, and/or 
wherein said vehicle comprises a mobile parking 
unit installed therein, and/or 

further comprising the step of using a vehicle loca- 
tion device installed in said vehicle for determining 
the geographic location and speed of each of said 
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15 



20 



25 



vehicles, and/or 

wherein said step of recording the time of the vehi- 
cle's immobility further comprises at least one of the 
steps of: 

recording the time said vehicle's ignition is 
switched off: 

recording the time the vehicle's doors are 
opened and closed; and 
recording the time the volume within the vehicle 
is disturbed., and/or 

wherein the step of calculating comprises the steps 
of: 

comparing said geographic location with an 
electronic map database containing the loca- 
tion of parking spaces in the region of opera- 
tion: and 

calculating the cost of parking for said geo- 
graphic location according to the cost of parking 
per unit of said immobile time for said parking 
space, and/or 

wherein said calculating step is performed by said 
mobile parking unit and said calculating step com- 
prises the steps of: 

said mobile parking unit comparing said geo- 
graphic location with an electronic map data- 
base containing the location of parking spaces 
in the region of operation and communicating 
theparking time and the parking location of said 
vehicle to said remote control center: and 
said remote control center calculating the park- 
ing charges, and/or 

wherein the step of calculating comprises the step 

_^ {: 

said mobile parking unit communicating the 
parking time and location to said control center: 
and 

said control center comparing said geographic 
location with an electronic map database con- 
taining the location of parking spaces in the re- 
gion of operation; and 

said control center calculating the cost of park- 
ing for said geographic location according to 
the cost of parking per unit of said immobile 
time for said parking space, and/or 
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wherein said mobile parking unit comprises a non- 
volatile memory unit for storing a prepaid monetary 
value for parking, and/ot 

8. A method according to claim 1, 



O 



wherein the step of recording the time and lo- 
cation comprises the step of the vehicle owner 
manually entering at least one of said time and 
location into said mobile parking unit, and/or 
wherein said vehicle location device is con- 
tained within said mobile parking unit, and/or 
wherein said calculating step is performed by 
said mobile parking unit, and/or 
comprising the step of said control center trans- 
mitting said prepaid monetary value to the non- 
volatile memory unit of said mobile parking unit, 
and/or 

wherein said mobile parking unit comprises a 
card reader and a keyboard comprising the 
step of the vehicle owner using a credit card in 
said card reader and entering the prepaid mon- 
etary value to be entered into said non-volatile 
memory unit by means of said keyboard, and/or 
wherein said mobile parking unit comprises a 
card reader and a keyboard and comprising the 
step of the vehicle owner using a debit card in 
said card reader and entering the prepaid mon- 
etary value to be entered into said non-volatile 
memory unit by means of said keyboard, and/or 
further comprising the step of transferring said 
electronic map database to said mobile parking 
unit by any of a group of removable media in- 
cluding floppy disk, a PCMCIA card, CD-ROM 
and DVD-ROM, and/or ■ 
further comprising the step of said control cent- 
er transmitting said electronic map database to |jj 
said mobile parking unit. 

A method according to claim 8, 
wherein said calculating step further comprises the 
step of : 

said mobile parking unit communicating the cal- 

cu.latecL.ch.arg.es to a remoJej^ntroL center^ 

and/or 

further comprising the step of said mobile parking 
unit transmitting said entered amount to said control 
center, and/or 

further comprising the step of the vehicle owner en- 
tering the parking location by means of said key- 
board, and/or 

further comprising the steps of: 

said mobile parking unit transmitting said en- 
tered amount to a credit card company for credit 
approval: and 

if credit is approved, said mobile parking unit 
storing the prepaid monetary value into said 
non-volatile memory unit, and/or 

further comprising the step of said non-volatile 
memory unit of said mobile parking unit stores a plu- 
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rality of prepaid monetary values for different park- 
ing locations, and/or 

wherein said transmission comprises the step of the 
vehicle user requesting said transmission, and/or 
wherein said transmission comprises the step of 5 
said mobile parking unit requesting said transmis- 
sion whenever said vehicle is immobile and is locat- 
ed within a region for which a map database is not 
stored. 

10 

10. A method according to claim 9 : 

wherein said calculating step further comprises the 
step of: 

said mobile parking unit communicating the lo- 15 
cation of said vehicle to said remote control 
center and/or 

wherein said remote control center bills the vehicle 
owner for said calculated parking charges, and/or 20 
and further comprising the step of said mobile park- 
ing unit transmitting said parking location to said 
control center and/or 
and further comprising the steps of: 

25 

said mobile parking unit transmitting said park- 
ing location to a credit card company: and 
said credit card company debiting the monetary 
value corresponding to the parking charges for 
said parking location. 30 

11. A mobile parking unit for installation in a vehicle 
comprising: 



processor and/or 

wherein said mobile parking unit further comprises: 

an electronic map database containing at least 
the geographic location of parking spaces in at 
least one specific region of operation: 
a Geographic Information System (GIS) inter- 
preter for interpreting the data within said elec- 
tronic map database: and 
a means for calculating the cost of parking, and. 
or 

wherein mobile parking unit further comprises an in- 
dication unit for displaying an indication that parking 
is being charged for, and/or 

wherein said vehicle location device comprises a 
Global Positioning System (GPS) receiver having 
an antenna coupled thereto, and/or wherein said 
computer unit further comprises input/output (I/O) 
channels coupled to said central processor said 
output (I/O) channels having at least one sensing 
elements connected thereto. 

1 4. A mobile parking unit according to claim 1 3, wherein 
said electronic map database further contains data 
associated with each of said parking spaces, and/or 
wherein said mobile parking unit further comprises: 

input and output channels connected to at least 
one of a group of control elements including the 
vehicle ignition switch, the vehicle doors and 
volume (space) sensor, and/or 



a vehicle location device for determining the ge- 35 
ographic location and speed of said mobile 
parking unit: 

a transceiver connected to a modem, for com- 
municating with said parking control center: 
and -*o 
a computer unit for coupling to said vehicle lo- 
cation device and said transceiver 

12. A mobile parking unit comprising: 

45 

a vehicle location device for determining the ge- 
ographic location and speed of said mobile 
parking unit : 

a computer unit for coupling to said vehicle lo- 
cation device: and 50 
a smart card reader coupled to said central 
processor. 

1 3. A mobile parking unit according to any of claims 1 1 

and 12, wherein said computer unit comprises: 55 

a central processor: and 

a smart card reader coupled to said central 



wherein said at least one sensing elements com- 
prise at least one of a group of sensors connected 
to the vehicle ignition switch, the vehicle doors and 
the internal volume of the vehicle. 

1 5. A mobile parking unit according to claim 1 4, wherein 
said cost of parking is determined by said calculat- 
ing means in accordance with said geographic lo- 
cation of said mobile parking unit and the time for 
which each of said mobile parking unit is immobile. 

16. A mobile parking unit comprising: 

a vehicle location device for determining the ge- 
ographic location of a vehicle: and 
means for determinig whether the vehicle is 
parked. 
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